Humans are an ingenious species. From the moment someone bashed a rock on the ground to make the first sharp-
edged tool, to the development of Mars rovers and the Internet; several key advancements stand out as particularly
revolutionary. These are our picks for the 10 most important inventions of all time.

Number 10

Before the invention of the wheel in 3500 B.C., humans were severely limited in how much stuff we could
transport over land, and how far. Wheeled carts facilitated agriculture and commerce by enabling the
transportation of goods to and from markets, as well as easing the burdens of people traveling great distances.
Now, wheels are vital to our way of life, found in everything from clocks to vehicles to turbines.

Number 9

If

The nail

Without nails, civilization would surely crumble. This key invention dates back more than 2,000 years to the
Ancient Roman period, and became possible only after humans developed the ability to cast and shape metal.
Previously, wood structures had to be built by interlocking adjacent boards geometrically a much more arduous
construction process.

Meanwhile, the screw a stronger but harder-to-insert fastener is thought to have been invented by the Greek
scholar Archimedes in the third century B.C.
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Number 8

The compass

Ancient mariners navigated by the stars, but that method didn't work during the day or on cloudy nights, and so
it was unsafe to voyage far from land.

The Chinese invented the first compass sometime between the 9th and 11th century; it was made of lodestone, a
naturally-magnetized iron ore, and the attractive properties of which they had been studying for centuries.
(Pictured is a model of an ancient Chinese compass from the Han Dynasty; it is a south-indicating ladle, or
sinan, made of polished lodestone.) Soon after, the technology passed to Europeans and Arabs through nautical
contact. The compass enabled mariners to navigate safely far from land, increasing sea trade and contributing to
the Age of Discovery

Number 7

The printing press

The German Johannes Gutenberg invented the printing press around 1440. Key to its development was the hand
mold, a new molding technique that enabled the rapid creation of large quantities of metal movable type.
Printing presses exponentially increased the speed with which book copies could be made, and thus they led to
the rapid and widespread dissemination of knowledge for the first time in history. Twenty million volumes had
been printed in Western Europe by 1500.

Among other things, the printing press permitted wider access to the Bible, which in turn led to alternative
interpretations, including that of Martin Luther, whose "95 Theses" a document printed by the hundred-
thousand sparked the Protestant Reformation.
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Number 6

The internal combustion engine

In these engines, the combustion of a fuel releases a high-temperature gas, which, as it expands, applies a force
to a piston, moving it. Thus, combustion engines convert chemical energy into mechanical work. Decades of
engineering by many scientists went in to designing the internal combustion engine, which took its (essentially)
modern form in the latter half of the 19th century. The engine ushered in the Industrial Age, as well as enabling
the invention of a huge variety of machines, including modern cars and aircraft.

Pictured are the operating steps of a four-stroke internal combustion engine. The strokes are as follows: 1)
Intake stroke - air and vaporized fuel are drawn in. 2) Compression stroke - fuel vapor and air are compressed
and ignited. 3) Power stroke - fuel combusts and piston is pushed downwards, powering the machine. 4)
Exhaust stroke - exhaust is driven out.
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The telephone
Though several inventors did pioneering work on electronic voice transmission (many of whom later filed
intellectual property lawsuits when telephone use exploded), Alexander Graham Bell was the first to be

awarded a patent for the electric telephone in 1876. His patent drawing is pictured above.

The invention quickly took off, and revolutionized global business and communication.
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Number 4

The light bulb

When all you have is natural light, productivity is limited to daylight hours. Light bulbs changed the world by
allowing us to be active at night. According to historians, two dozen people were instrumental in inventing
incandescent lamps throughout the 1800s; Thomas Edison is credited as the primary inventor because he
created a completely functional lighting system, including a generator and wiring as well as a carbon-filament
bulb like the one above, in 1879.

As well as initiating the introduction of electricity in homes throughout the Western world, this invention also
had a rather unexpected consequence of changing people's sleep patterns. Instead of going to bed at nightfall
(having nothing else to do) and sleeping in segments throughout the night separated by periods of wakefulness,
we now stay up except for the 7 to 8 hours allotted for sleep, and, ideally, we sleep all in one go.

Number 3

BUY BONEE

Penicillin

It's one of the most famous discovery stories in history. In 1928, the Scottish scientist Alexander Fleming
noticed a bacteria-filled Petri dish in his laboratory with its lid accidentally ajar. The sample had become
contaminated with a mold, and everywhere the mold was, the bacteria were dead. That antibiotic mold turned
out to be the fungus Penicillium, and over the next two decades, chemists purified it and developed the drug
Penicillin, which fights a huge number of bacterial infections in humans without harming the humans
themselves.
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Number 2

Pacemaker—Wilson Greatbatch

An assistant professor at the University of Buffalo thought he had ruined his project. Instead of picking a
10,000-ohm resistor out of a box to use on a heart-recording prototype, Wilson Greatbatch took the 1-
megaohm variety. The resulting circuit produced a signal that sounded for 1.8 milliseconds, and then
paused for a second — a dead ringer for the human heart. Greatbatch realized the precise current could
regulate a pulse, overriding the imperfect heartbeat of the ill. Before this point, pacemakers were
television-sized, cumbersome things that were temporarily attached to patients from the outside. But
now the effect could be achieved with a small circuit, perfect to tuck into someone's chest.



Number 1

The Internet

It really needs no introduction: The global system of interconnected computer networks known as the Internet is
used by billions of people worldwide. Countless people helped develop it, but the person most often credited
with its invention is the computer scientist Lawrence Roberts. In the 1960s, a team of computer scientists
working for the U.S. Defense Department's ARPA (Advanced Research Projects Agency) built a
communications network to connect the computers in the agency, called ARPANET. It used a method of data
transmission called "packet switching” which Roberts, a member of the team, developed based on prior work of
other computer scientists. ARPANET was the predecessor of the Internet.
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